Introduction {#sec1-1}
============

A disease is said to be an emerging disease that is a completely new infection (Middle East Respiratory Syndrome (MERS), Bourbon virus, discovered in Kansas) or has recently increased in incidence or impact and severity, affected newer geographical locations, or is an existing disease that has recently developed new clinical pattern, or developed resistance to existing therapy.\[[@ref1]\] A subset of emerging diseases that was once endemic before developing a quiescence state or were controlled or even eradicated is called disease (chikungunya infection in India). The term "recent" has been defined as 2--3 decades. The term "emerging" was first given by Krause and Lederberg in 1981.\[[@ref1]\] Thus, Lyme disease, Tuberculosis (TB), West Nile virus, Nipah virus, AIDS, and antibiotic-resistant microbial infections are all by definition, emerging infections. It is estimated that fatality rate of 17 million deaths per year worldwide is caused by rapidly spreading highly infectious diseases.

As per published reports, 47% of the total 2.1 million deaths among children below 5 years of age in 2010 were due to infectious diseases such as pneumonia and acute diarrhea.\[[@ref2]\]

In this issue of the journal, many aspects of the important emerging infections with special focus on India and other South East Asian countries have been discussed. In the following section of this editorial, many other important issues will be discussed.

Importance of South East Asia {#sec1-2}
=============================

One of the most severe epidemics in recent history called severe acute respiratory syndrome (SARS) emerged from Guangdong Province of China between November 2002 and early January 2003. By the time WHO declared it a global alert on March 12, 2003, it spread to other parts of China and many other countries.\[[@ref3]\] This event indicated the vulnerability of us to the emerging infections and weakness of our existing health-care system to protect the mankind.

South East Asia is considered a vital zone globally with regard to the risk of outbreak of the emerging infectious disease (EID). This area is inhabited by more than 30% of the global population. Despite impressive improvements in health and health-care infrastructure, infectious diseases are still the major cause of death in this region. For the presence of various factors such as poverty, overpopulate, and inadequate preventive health system, South East Asia is prone to develop many of the emerging infections.\[[@ref4][@ref5]\]

What Precipitates Emerging Infections? {#sec1-3}
======================================

A number of human factors play a role in the emergence of infections such as increasing population, poverty, malnutrition, international travels, mass migration of people due to war, natural calamities or economic reasons, social practices, sexual habits, global patterns in metabolic and immunosuppressive diseases (diabetes, HIV), bioterrorism, urbanization, deforestation, human encroachment on wildlife habitats, change in cultivation process, mass food processing, mixed farming, occupational exposure, recreational activities, drug resistance, and antibiotic abuse.\[[@ref6]\] Genetic alteration in the organism is another important factor that can cause emergence of a disease. In many occasions, weakened public health infrastructure fails to control such emergence of infection.

Resistance to the drugs is one important factor in the emergence of infections. It is an irony that both overuse and inadequate use can lead to drug resistance to the anti-infectives and these two different situations are seen in developed and underdeveloped countries, respectively.\[[@ref7]\] In developed countries, these drugs are often overused. In underdeveloped countries, frequent availability of counterfeit medicines, premature stoppage of drugs due to cost, or other factors have the same effect in increasing the drug resistance. Over-the-counter availability and rampant self-medication greatly enhance the chance of resistance. A series of 46 confidential reports during 1999--2000 evaluating many such suspected counterfeit drugs from 20 countries confirmed that 32% of such drugs had either no active molecules or grossly inadequate quantity, extraneous ingredients, or impurities.\[[@ref7]\] Prohibitive cost often makes the much less effective drugs be used as the first choice despite availability of the first-line drug. To complicate the situation, drug resistance once developed increases the cost of therapy and risk of adverse effects exponentially and reduces the success rate. This is exactly what happened in case of multidrug-resistant TB treatment. Artemisinin-resistant malaria was found in Combodia in 2009.\[[@ref8]\] Drug resistance is now frequent in gonorrhea, *Streptococcus pneumonia*, HIV, and many other hospital infections. The latest addition to this list is superficial dermatophytes that are showing high degree of resistance to most of the available oral antifungal drugs such as fluconazole. Although the resistance at the pharmacological level is being investigated, clinical experience in the field level is alarming in many South East Asian countries including India.

Many other factors need to be considered though hard evidence in its favor is yet to be available. These are indiscriminate use of anti-infectives in animal husbandry, agriculture, and aquaculture where these drugs that are also used in human, are used for treatment or in large-scale as preventive measure.\[[@ref7]\] These could lead to the development of cross resistance. The magnitude of this problem is yet to be documented or proved.

Some Important Emerging Infections {#sec1-4}
==================================

It is interesting to know that the about 60% of all human infectious diseases and about 75% of all human emerging infectious have originated from animals (zoonotic diseases) and no less than two-thirds of these have originated in the wildlife.\[[@ref9][@ref10]\] Urbanization has resulted in destruction of natural habitats of the animals leading to more close interaction of human with the animals and also the vectors. Human development has witnessed simultaneous and progressive alteration in the climate and ecosystem. These all have significantly increased the chance of transmission of animal diseases to the humans who have minimum or no inherent immunity to these animal diseases. Development of more severe, as well as drug-resistant mutant varieties of the organisms also play additive role in the emergence of the infections.

Many of the emerging infections have posed significant threat to the mankind owing to their extensive extent of involvement globally, high severity and consequently extraordinarily high degree of morbidity and mortality and huge financial loss. SARS, one of the earliest severe emerging infections in the recent time, was originated in Guangdong province of China in 2003 and then spread to many other countries of Asia, Americas, and Europe.

A more severe disease called H1N1 (bird flu/avian influenza) soon followed. It originated in Mexico and spread very fast to many countries including India. Total global death crossed 17000 with 12000 only in the USA where it has been declared as national emergency.\[[@ref11]\]

Many large scale outbreaks of infections took place subsequently in this part of the world. There were emergence and reemergence of influenza caused by the highly pathogenic avian influenza virus (H5N1) in 2004,\[[@ref12]\] two novel bat-associated reoviruses infection (Melaka virus, Kampar virus) in Malaysia in 2006,\[[@ref13][@ref14]\] and a novel tick-borne bunyavirus associated with fever and thrombocytopenia in China in 2009.\[[@ref15]\] These all indicated a large pool of potential zoonotic pathogens in East and South East Asia.\[[@ref16]\] One highly virulent coronavirus-associated respiratory disease caused large number of mortality mostly in Kingdom of Saudi Arabia (KSA) in 2014. This was named as MERS Coronavirus. Melioidosis has been reported to be on rise in India.\[[@ref17]\]

Arboviral Disease {#sec1-5}
=================

Arboviral disease (arthropod-borne viral disease) is one of the major emerging or re-emerging infections in the Indian subcontinent. These are mostly RNA virus. More than 130 arboviruses are found to cause human disease. Many fatal epidemics have been seen with arboviral disease. The examples are dengue, chikungunya, Japanese encephalitis, Kyasanur forest disease, and Crimean--Congo hemorrhagic fever. Arboviral diseases of public health importance belong to *Flavivirus*, *Alphavirus*, and *bunyavirus*.\[[@ref18]\]

Reemergence of chikungunya fever (chikungunya virus) has occurred since 2006 in many parts of India. Unlike previous outbreaks during 1963 and 1973 when infection was caused by Asian strains, East African genotypes were detected this time.\[[@ref19]\] This causes significant bone pain and other morbidity, but mortality is rare.

Dengue virus (family *Flaviviridae*, genus *Flavivirus*) is a global threat to mankind. This is transmitted by the day-biting mosquito, *Aedes aegypti*. This is endemic to hyperendemic in South East Asia. About 2.5 billion people living in urban areas of tropical and subtropical regions are at risk of dengue infection.\[[@ref20]\]

This is characterized by influenza-like self-limiting illness but can also have features of more severe diseases such as dengue hemorrhagic fever (DHF) and dengue shock syndrome (DSS). Mortality may be high (about 20%) in complicated and neglected cases.

Dengue infection has increased in an alarming rate in India. The first virologically confirmed dengue case was reported in Kolkata in 1963. This has been reported from major parts of India and all 4 serotypes (DENV 1-4) have been involved, and cooccurrence of multiple serotypes is not uncommon.

In the Indian perspective, many outbreaks of the emerging and reemerging diseases have been noticed in last few decades. Many of them are zoonotic in nature. There was an outbreak of cholera (*Vibrio cholerae* O139) in southern peninsular India in 1992.\[[@ref21]\] It then spread along the coast line of Bay of Bengal.

Zika virus (family *Flaviviridae*, genus *Flavivirus*), closely related to Dengue and other *Flavivirus*, has caused an ongoing epidemic in Brazil and many other countries in South America, Central America, Mexico, and the Caribbean since 2015. From there, it reached Singapore and Malaysia.\[[@ref22]\]

It was first isolated in 1947 in the Zika Forest of Uganda in a rhesus macaque monkey. For many years, it was limited within a narrow equatorial belt from Africa to Asia like Central African Republic, Egypt, Gabon, Sierra Leone, Tanzania, and Uganda, India, Indonesia, Malaysia, Philippines, Thailand, Vietnam, and Pakistan. Its progress toward eastern world was noticed since 2007 and then crossed Pacific Ocean to reach the America. Neutralizing antibody has been detected among Indians long back indicating protective immunity.\[[@ref23]\]

It is transmitted by the *Aedes* mosquitoes. Death is known to be rare. WHO has published a case definition for Zika virus infection.\[[@ref24]\] There is no vaccine so far and the management is dependent upon only symptomatic treatment.

Other Important Emerging Viral Infections {#sec1-6}
=========================================

Among the other important emerging infections, some fatal infections deserve mention. Chandipura virus (detected first in Chandipura, Nagpur, India in 1965) that was transmitted by sand flies emerged in Andhra Pradesh in 2003. Nipah virus, a food-borne disease, that was transmitted from eating dates contaminated with urine or saliva of infected bats and then person-to-person transmission occurred originated in Malaysia in 1999 then reached Bangladesh\[[@ref25]\] and different parts of India including Siliguri, West Bengal since 2001.\[[@ref26]\]

Many outbreaks remain etiologically diagnosed. A serious condition emerged in India since last few years when highly fatal encephalitis of unknown etiology affected large population in many states such as Uttar Pradesh, followed by Bihar, Assam, and West Bengal.\[[@ref27]\] Reported case fatality rate was 41.13%.\[[@ref28]\] This was named as acute encephalitis syndrome and was manifested with fever and seizures and other features of encephalitis, especially among children below 10 years. Japanese encephalitis virus detected in about 15% but actual etiology could be different.

Hand, foot, and mouth disease is one of the fastest growing emerging infections in India and many other South East Asian countries. This is caused by many species of the *Enterovirus* genus in the family *Picornaviridae*. Enterovirus 71 (EV-71) and coxsackievirus A16 (CV-A16) are two most common viruses, but other EV types such as CV-A4--CVA7, CV-A9-10, CV-B1-3, CV-B5, E-4, and E-19 have also been implicated.\[[@ref29][@ref30]\] In this issue, a report on virological analysis for three successive years among cases with HFMD in West Bengal has been published and authors reported the presence of EV71, CA6, as well as CA16 indicating simultaneous presence of multiple types. HFMD has caused an ongoing epidemic in China with large number of death. India has not yet seen any major incidence of such complications. Virological analysis of enterovirus is difficult and mostly unavailable commercially. Simple protective measures are often helpful. Vaccination research is yet not successful.

Rickettsial Diseases {#sec1-7}
====================

Rickettsial diseases are one of the most important emerging as well as reemerging diseases in India and other South East Asian countries and are reported since 1930. Rickettsial infections are caused by a different obligate intracellular, Gram-negative bacteria (*Rickettsia*, *Orientia*, *Ehrlichia*, *Neorickettsia*, *Neoehrlichia*, and *Anaplasma*) and are mostly present in rodents and is transmitted by vectors such as mite, ticks, lice, and fleas. Humans are accidentally affected.

Diseases caused by rickettsia are primarily divided into two clinical groups, called the typhus group and spotted fever group \[[Table 1](#T1){ref-type="table"}\].\[[@ref31]\]

###### 

Classification of rickettsial diseases\[[@ref31]\]
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Scrub typhus is the most common rickettsial disease in India. Other rickettsial diseases seen in India are murine flea-borne typhus, Indian tick typhus, and Q fever. Scrub typhus is reported from Kumaon region, Assam, Jammu and Kashmir, Himachal Pradesh, Uttarakhand, Bihar, West Bengal (Darjeeling), Meghalaya, Rajasthan, Maharashtra, Karnataka, Tamil Nadu, and Kerala. Many cases of scrub typhus go unnoticed and undiagnosed; the magnitude may even reach 50% of all cases of undifferentiated fever presenting to hospital for some regions.

In this issue, scrub typhus has been reported from the southern districts of West Bengal. Rickettsial diseases may have poor prognosis unless treated early. In a recently published guideline by ICMR, it has been mentioned that doxycycline or azithromycin should be started as soon as clinical diagnosis is made without waiting for laboratory confirmation. Management guideline for the children has also been published by Indian Academy of Pediatrics.\[[@ref32]\]

Bacterial Infections {#sec1-8}
====================

Emergence of antibiotic bacterial infection has been posing a great threat. The prevalence of community-acquired methicillin-resistant *Staphylococcus aureus* has been showing a steady increase. These are primarily causing skin and soft tissue infections.\[[@ref33][@ref34]\]

Vancomycin-intermediate *S. aureus* and virulent toxin-producing strains of Group A beta-hemolytic streptococci that cause streptococcal toxic shock syndrome are gradually showing increased prevalence.\[[@ref35]\]

The prevalence of *Acinetobacter baumannii*, an important nosocomial pathogen, that can cause pneumonia, bacteremia, meningitis, urinary tract infections, and skin and soft tissue infections as well as multidrug-resistant strains is increasingly being reported.\[[@ref36]\]

It is interesting to find a gradual shift from *Mycobacterium scrofulaceum* to *Mycobacterium avium* causing cervical lymphadenitis in children. *M. avium* is more resistant to therapy, and this shift might have been caused by increased water chlorination of the swimming pools leading to selective survival of more resistant strains.\[[@ref37]\]

Current Scenario, Prevention and Our Role {#sec1-9}
=========================================

Emerging infections have tremendous impact on the psychosocial and economic aspect of mankind. This is a major threat to life and does not discriminate sex, age, social, economic, or political background. Both developed and underdeveloped countries are at risk. Despite the significant advancement in health-care system, the suddenness and unpredictable nature of the events leave limited scope for an immediately effective strategy that might be useful to abort an imminent attack. Thus, a well-planned health-care system should be built for halting the spread and to minimize the damage incurred by the emerging infection.

Each and every factor that increases the risk of infection spread should be addressed and executed. Population control and financial upliftment of the society are two most important steps. However, both of these need a long-term unbiased and apolitical plan.

Primary prevention (removal of risk factor through vector eradication, immunizations, provision of uncontaminated drinking water), secondary prevention (surveillance), early therapeutic interventions, and infrastructure development for proper distribution of such care to the community are the basis of perfect health-care strategy to prevent the emerging infections.

Extensive immunization is one of the most effective ways to prevent the spread of many emerging infections. Vaccine has been made and is being marketed for Japanese encephalitis. Vaccination strategies have been modified for other diseases such as measles. However, there remained many hurdles, and vaccination for most other diseases is still far from a targeted level.

Surveillance plays a vital role in disease prevention. This is meant for early detection and stopping further spread. This allows characterization of the infections, modification of vaccine strategies, and subsequent intense immunization campaign. Unfortunately, this has never been less than adequately addressed in South East Asia. Much of the surveillance in this region has been centered in a few well-established laboratories.

Funding in health care especially the preventive health care is often neglected. Policymakers frequently choose to avoid investment in preventive health care as it is less rewarding in the short term.

Poor research activity which is the direct result of research funding is possibly the greatest threat to scientific development. Research interest should be streamlined and research priorities need to be scientifically monitored. Lack of coordination between clinical and basic research scientists should be addressed to achieve target-oriented outcome.

Early suspicion and rapid confirmation of diagnosis is vital in preventing an emerging infection. Availability of simple, easy to perform, and affordable tests are a basic necessity that the government should ensure. Availability of the anti-infective drugs should be restricted over the counter and should be dispensed exclusively on prescription. Price control is another major step that administrative authorities should look into. Quality control of the available drugs is frequently neglected while price is being cut down. Monitoring this is equally vital.

Conclusion {#sec1-10}
==========

The current symposium of the journal has focused discussion on "Emerging Infections" and has addressed various vital aspects of the major emerging and reemerging diseases with particular emphasis on India and other South East Asian countries. It is expected that readers will enjoy reading this, and in a larger perspective, it will help to fight many known and unknown emerging infections in a much better way.
